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PROTECTION OF RETINA FROM ISCHAEMIC INJURY BY 
FLUPIRTINE IN RATS AND RABBITS 
SCHWARZ Ml, BLOCK F1, PERGANDE G2, OSBORNE NN3, 
1 Department of Neurology, RWTH Aachen (Gemany), 2 Asta Medica, 
Frankfurt (Germany), 3 Nuffield Laboratory of Ophthalmology, Oxford 
(U.K.) 
Puroose: The present study investigated whether flupirtine, a non- 
opioid analgesic agent with some NMDA antagonistic properties in viva 
and in vitro, protects from ischaemic retinal injury. 
Methods and Results: Retinal ischaemia was induced either by 
transient occlusion of both common carotid arteries in the rat or by a 
“suction cup procedure” which raises the intraocular pressure in the 
rabbit. lschaemia caused a reduction in the b-wave of the 
electroretinogram of rats and rabbits and a change in the nature of the 
normal GABA immunoreactivity of rabbit retina. Flupirtine given either 
intraperitoneally or into the vitreous humour significantly enhanced the 
recovery of the reduced b-wave of the electroretinogram after 
reperfusion and reduced the changes in the GABA-immunoreactivity. 
Exposure to rabbit retinas to kainate or NMDA in vitro each caused a 
characteristic change in the GABA immunoreactivity. Flupirtine 
counteracted the influence produtBd by NMDA but had no effect on the 
kainate responses. Rat retinas incubated in vitro in physiological 
solution containing flupirtine caused a significant rise in the tissues 
ATP content compared with control samples. When the oxygen in the 
physiological solution was displaced with nitrogen the retinal ATP 
levels dropped significantly. Addition of flupirtine prevented this 
decrease from taking place because of a lack of oxygen. 
Conclusions: The combined data show that flupirtine is a 
neuroprotective agent in retinal ischaemia and that the mode of its 
mechanism of action involves antagonism of NMDA responses and 
increase of tissue ATP levels. 
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Purpose: Prenatal exposure to cocaine has been associated with 
abnormaliiies of the visual system. described both in humans end 
experimental models. This work reports a combined human and 
experimental evaluation which dves the support to the hypothesis 
that -in utero” exposure 1o cocaine induces retinal vascular disruption 
in naonatas. 
Methods: The ophthalmologic observations were performed in a 
population of infants born to drug abusing women during pregnancy. 
The animal study was conducted in pregnant Wistar rats injected with 
cocaine hydrochloride (60 mglkg body weight/day) s.c., from 
gestational days 8-22. The offspring were sacrificed at postnatal days 
14 and 30, perfused with fixative and, after dissection, the retinas 
were processed for microscopic observation. 
Results: The ophthalmologic observation showed vascular disruptive 
lesions in infants where exposure to cocaine was affirmative during 
pragnancy: albeit morpholo&ally similar to the normal hemorrhagic 
lesions in newborns, these lesions persisted until 45 days. The lesions 
in the retinas of the animals exposed in utero to cocaine presented the 
same characteristics: round intraretinal hemorrhages, ischemia and 
hipoperfused areas. 
Conclusions: This work demonstrates the disruptive vasculopathy 
induced by exposure to drugs of abuse, e.g. cocaine, during the active 
periods of development and establish a parallelism between the retinal 
vascular alterations in humans and in an animal model. 
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